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removing said etch stop layer exposed at a bortom^i^id hole; 

transferring the substrate from the first trausfei^aber to a second transfer chainber 
through an intemriediate load lock; 

transferring said wafer from said s^d transfer chamber to a metallization chamber 
without exposing the substrate to at) atmospheric pressure; 

depositing a barrier layei>ifi said metallization chamber; and 

depositing a seed lajj 
~ —7^ 



2. The process of Claim 1, wherein said metal seed layer is a copper seed layer. 

3. The process of Claim 2, wherein said barrier layer comprises tantalum. 

4. The process of Claim 1, wherein at least one of said two depositing steps is a 
sputterbig step. 



5. (Three Times Amended) An integrated etch and metal^er process of a substrate 
including an etch stop layer covered with a dielectric layer covj^d with a patterned mask 
Diaterial, comprising the steps of: 

etching according to said mask through said diel^c layer to said etch stop layer to form 

a hole in said dielectric layer; 

ashing said mask mateiial; 

removing said etch stop layer exposed at'a bottom of said hole; 
transferring said substrate to a fnst -^ansfer chamber maintained ata sub-atmospheric 

pressure; / 

transferring said substrate froni^aid first transfer chamber to a second transfer chamber 
through an mtermediate load lock, Aerein said second transfer chamber is isolated form said 
first transfer chamber; 
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a reactor coupled to said second transfer chamb^^siting a barrier layer; and 
in a Tractor coupled to said second transfer depositing a metal seed layer; 

wherein said substrate is n^iBtained bct^aid etching, asluBg and removing steps and 
during said transferring steps at sub-atrao^>«^c pressures. 



6. The process of Claim 5. wberein said banier layer comprises tantalum. 



7. The process 



of Claim 5. wherein at least one of said depositing steps is a sputtering 



Step. 



8. The process 
IcssthaD JO-^OTT. 



of Claim 5, wherein said tr^fer chamber is maintained at a pressure of 



[xber maintained at a 



9 (Amended) An integrated etch and metal liner process of a substr^noluding a stop 
layer covered with an oxide layer covered with a patterned photoresist ma^comprising the 
Steps of: 

a first step of transfemng said substrate into a first transfer c); 

pressure of no more than 1 Torr; 

a second step of transferring said substrate Irom said ^t transfer chamber to an oxide 

etch reactor, , ^ u i 

in said oxide etch reactor, etching said oxid« la/according to said mask to fonn ahole 

in said oxidclayer; , . . ^ ^ 

athird step of transferring said substrate/m said oxide etch reactor through said first 

transfer chamber to a second transfer chamysolated ftom and first transfer chamber and 

maintained at a pressure of no more than 10* Ton; and 

a fourth step of transferring saM/ubstrate &om said second transfer chamber to at least 

one reactor to deposit a layer in said^Jle. 



Receivediroin < 650 566 8042 > at \m 2:58:51 PM lEastem StanUard Time] 



01/15/03 WED 13:02 FAX 650 566 8042 GUENZER/PALOALTO 



Docket- AM-5825 

3600.5825 

Janutify 15, 2003 (n:54ani) 

10. The piwessofClain, 9, ftotha comprising ashing said photoredst layer in said oxide 
etch reactor. 

11. (Already Amended) Theprocess of Claim9.&ithercomprising: 

a fifth step of transfomng said substrate from said oxide etch reactor through said 
transfer chamber to a plasma ashing reactor attached to said first transfer chamber; and 
in said plasma ashing reactor, ashing said photoresist layer, 

wherein said third step of transferring comprises transferring said substrate from said 
plasma ashing reactor through said first transfer cha.T.ber to said second transfer chamber. 



14. (Amended) An integrated process performed in processingyactors comiectedto first 

C\ and second central vacuum transfer chambers held at pressures of no/ore than 1 Torr, said first 
second central vacuum transfer chambers being linked by a dm6ly gated vacuum 
passageway, said processmg reactors, said first and second cent^ vacumn transfer chambers, 
and said vacuum passageway being formed on a single pla^, said process comprismg the 

steps of: / 

loading into said first central vacumn transfer cipher through a load lock a substrate 

having a dielectric layer covered by a patterned resisj^aterial; 

in at least one etching reactor connected to/aid first central vacuum transfer chamber 
through a respective slit valve, etching said diel^tric layer in said substrate accordmg to said 
patterned resist material to form a hole theret)4ueh and thereafter ashing said resist matenal; 

in at least one deposition reactor cZected to said second central vacuum transfer 
chamber through a respective sUt valvey/epositing a liner layer on sides of said hole; 

wherem said substrate is not to atmospheric pressure between said etching step 

and said depositing step. 



15. The process of Claim U, wherein said liner layer includes a barrier layer and a 
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copper seed layer. 

16. The pxocess of Claim 14. whereia said at lea.t one deposition factor includes a 
sputter reactor with a copper target for depositing said copper seed layer. 

17 The process of CI..m 14, wherein said at least one etching reactor ittcludes an etch 
^tor for etching said dielectric layer and^ashingrcactor for ashingsaidresistmaten^^^ 



-[77=^"The process of ci:;;n 14. wherein sai<at least one etching reactor 
r» ^ includesanetchreaotorforetchingsaiddielectriclaycrand^ashingreacto^ 
^ ^istmaterialaMwhereinsaidatlc.tonedepositicn^orinC.udesa^ 
depositing at leastapartofab^^ier layer andasecon/sputterre.^^^ 

seed layer. 

20. (Amended) The process of Clai^i wherein said second centrarvacuom transfer 
chamber is hold at a pressure of no more thaA 1 (f* Toir. 





■ ^ew) Tbc process of Claim 1. whereii. aa.d e tchings performed ulmg a-fluorine= 
based chemistiy. 

23. (New) Theprooess of Clata 1. wherein s^mtermediate loadlock is doubly gated. 

24. (New) TteprocessofClaimS.where'insaidetehingstepusesaflt^rin^con^ 

etching gas. 

25. (NOW) Ite pn^cess of Qaim/wherein said intermediate loadlock is doubly gated. 
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26. (New) The process of Claim 9, wh^eip said etching^p uses a fluorine-containing 
etching gas. 

27. (New) The process of Claim 9, said first and second transfer chambers are 
isolated by a doubly gated load lock. 

28. (New)Theproc^8^Claim 14. wherein said etching step uses a fluome-containing 
etching gas. 



RecHved from < 650 566 8M2 > at 1115103 2:58:51 PM [Eastern Standard Time] 



-6- 



